Five specimens of Arapaima gigas caught in the Araguaia River (State of Mato Grosso, Brazil) were investigated for helminths in 2004. Numerous adult specimens of the rhapidascarid nematode Goezia spinulosa were found in stomach ulcers in all the specimens of A. gigas and were surrounded by thickening of the mucosa. The gastric glands of all the fish were necrotic and there was a severe and diffuse inflammatory reaction composed of eosinophils (which were predominant), lymphocytes and rare macrophages in the mucosa, submucosa and muscle layer. This is the first report of tissue lesion occurrences in this host, in the presence of G. spinulosa, and it confirms the high pathogenicity of this parasite species.
Introduction
The pirarucu, Arapaima gigas (Schinz, 1822) , is distributed predominantly in the Amazon basin and has high commercial value as a food resource and ornamental fish (HRBEK et al., 2007) . However, over recent decades, the population has been in steady decline, and this fish came under protection through the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) in 1975. Farming of the pirarucu is limited by parasite infections. The ascarid nematode Goezia spinulosa (Diesing, 1839) was found to be one of the most pathogenic parasites of tank-reared A. gigas on Mexiana Island, Amazon River, Brazil, causing high mortality among cultured fingerlings (SANTOS; MORAVEC, 2009). Santos and Moravec (2009) There are no data on microscopic lesions associated with this parasite in this host. Recently, Santos et al. (2008) recorded G. spinulosa in wild pirarucu from the Araguaia River (State of Mato Grosso, Brazil) and provided a quantitative account of this species. Here, we present a full description of the pathological alterations caused by this nematode in the stomach of pirarucu from this locality.
Materials and Methods
In August 2004, five adult specimens of pirarucu (average length of 2.3 m) were caught in the Araguaia River using nylon fishing nets, in the municipality of Cocalinho, State of Mato Grosso, Brazil (13° 23' 07.3" S, 50 ° 39' 58.1'' W). These fish were captured and necropsied under permission granted through SISBIO, the Brazilian Biodiversity Information System (License nº 15507-1). Fragments of parasitized stomach were removed and immediately fixed in 10% formalin, and nematode specimens were stored in 70% alcohol. The tissue samples were routinely processed for paraffin embedding (BEHMER et al., 1976) . Sections of five micrometers in thickness were stained with hematoxylin and eosin. The parasites were identified based on descriptions by Moravec (1998) and Santos and Moravec (2009) . Photomicrographs were taken using a Media Cybernetics Cool Sharp Pro camera connected to a Nikon Eclipse E-800 microscope. The parasitized stomach samples, preserved in 10% formalin, and slides containing histopathological sections through these organs, were deposited in the Helminthological Collection of the Oswaldo Cruz Institute (CHIOC nº 37707-37708, 37315-37317), Rio de Janeiro, RJ, Brazil.
Results
The gross lesions due to G. spinulosa in the stomachs of the five specimens of A. gigas studied here consisted of ulcers at the insertion sites of the nematodes, which were surrounded by thickening of the mucosa (Figure 1) . Microscopically, all the fish contained nematodes with cuticular spines in the gastric lumen, and the anterior regions of the nematodes were embedded either superficially or deeply in extensively ulcerated and thickened mucosa, but without reaching the muscularis mucosa and submucosa (Figure 2 ). At times, nests of bacteria were observed on the ulcer surface (Figure 3) . Moreover, there was necrosis in the gastric glands (which were scarce), and a severe and diffuse inflammatory reaction composed of eosinophils (which were predominant), lymphocytes and rare macrophages in the mucosa (Figure 4 ), submucosa and muscle layers of the five fish studied.
Discussion
The pathological alterations associated with G. spinulosa were severe and were characterized by ulcerative eosinophilic gastritis. According to Martins et al. (2004) , fish parasitized with Goezia leporini may present hematological alterations such as anemia, leukocytopenia, neutrophilia and eosinophilia, which can be caused by tissue lesions like those observed in the present study. Moreover, the ulcerative eosinophilic gastritis associated with G. spinulosa may cause digestion disorders and secondary infections, thus worsening the health status of the fish and leading to economic losses in farming this species. Mortality among pirarucu due to parasitism by G. spinulosa has only been reported in fingerlings, which have thin stomach tissue and are highly susceptible to attachment of larvae and juveniles of this nematode, which frequently cause perforations and penetrate into the mesentery (SANTOS; MORAVEC, 2009 ). The absence of migration of the v. 20, n. 3, jul.-set. 2011 Tissue alterations in the pirarucu, Arapaima gigas, infected by Goezia spinulosa (Nematoda) 209 larvae through the digestive tract wall in the present study may be explained by the fact that the parasitized fish were large and had a thicker stomach wall, which is in agreement with the findings described by Santos and Moravec (2009) . The gross lesions were similar to those described by Santos and Moravec (2009) in the stomach of large specimens of A. gigas parasitized by the same species and similar to those described by Deardorff and Overstreet (1980) in the stomach of Tilapia aurea parasitized by G. sinamora and Rachycentrum canadum parasitized by G. pelagia. Microscopically, however, the fibrotic nodules, collagenous capsules around the parasites, epithelioid tubercles encasing embryonated eggs, penetration of helminths into the body cavity and inflammation only near to the worms with few eosinophils that Deardorff and Overstreet (1980) reported were not seen in the present study. The reason for the different microscopic lesions observed in the present study is likely to be related to the different species of Goezia, as well as the age and species of the host. According to Deardorff and Overstreet (1980) , the host response to Goezia species varies between both identical and different hosts. The ulcerative gastritis with numerous eosinophils observed in the present study has also been associated with other anisakid nematodes, such as Anisakis, Contracaecum and Pseudoterranova species, in the stomachs of marine mammals and humans (YOUNG; LOWE, 1969; ORIHEL; ASH, 1995) . In contrast with the microscopic lesions associated with these anisakids in mammals, the specimens of G. spinulosa in the present study were only embedded in the mucosa and did not reach the submucosa or muscle layers. Moreover, no abscesses, granulomas or areas of mineralization were observed. 
